A Nursing is one type of jobs that is at risk of experiencing fatigue because its workload is quite high. Fatigue Assessment Scale (FAS) and Japanese Industrial Fatigue Research Committee (JIFRC) fatigue questionnaire are two instruments that are often used to measure work fatigue in various types of work because the ease of use. This study aims to test and compare the validity and reliability of the Indonesian version of FAS and JIFRC among nurses in one governmental hospital in East Kalimantan Indonesia. The study was conducted on 170 nurses in one of the Class A Referral Government Hospitals in East Kalimantan. Determination of the study sample using stratification simple random sampling method, the FAS questionnaire obtained from Zuraida & Chie, the JIFRC questionnaire was taken from Tarwaka, the Validity and Reliability test using Pearson Product Moment and Cronbach's alpha. The JIFRC in Indonesian version has a satisfactory psychometric property with adequate validity and reliability to assess work fatigue in nursing profession. The best Cronbach alpha (0.921) will be obtained if item number 3 and 16 are corrected for the editorial/sentence arrangement
Introduction
Work fatigue is still an occupational health problem that needs attention from health and safety managers because it can have a detrimental impact on individuals and organizations. In general, work fatigue is a physical and psychological phenomenon that is defined as a condition of weakness, dislike and reluctance to continue current activities, not interested in doing further work, a decrease in alertness, a decrease in physical and emotional capacity, and a decreased ability to do certain jobs (Thiffault & Bergeron, 2003) . Fatigue experienced is basically a cumulative process and is indicated by a decrease in the ability to carry out tasks and a decrease in attention to stimuli from the environment. People who experience work fatigue also generally experience changes in motivation to complete their work (De Vries, Michielsen, & Van Heck, 2003) .
Work fatigue has an impact on biological balance, psychological and cognitive processes. At the individual level, work fatigue has a detrimental effect because it can reduce concentration and thinking power, decrease physical capacity, excessive dependence on others, become easily forgotten, have difficulty perceiving and respond to dangerous situations, communication difficulties and a decrease in the quality of personal life. While from the aspect of the organization, work fatigue experienced by its personnel will have an impact on decreasing the quality of service to consumers, increasing the number of turnover and decreasing work productivity (Bao & Taliaferro, 2015; Blouin et al, 2016; Drake & Steege, 2016; Graves & Simmons, 2009) .
Nursing is one type of profession that is at risk of experiencing fatigue. This is because the main workload factor is high, as well as additional workloads such as having to operate a variety of high-tech medical and care equipment, must be responsible for the diagnosis and monitoring of patients with complications and emergency problems. The roles and responsibilities carried out by nurses on work, family and social life have caused nurses too often experience work fatigue as an accumulation of sleep disorders, lack of rest periods, physical and psychological stress and emotional changes. (Barker & Nussbaum, 2011; Bjorvatn et al, 2012; Korompeli et al, 2013; Samaha et al, 2007) .
From the aspect of social relations, work fatigue that is not addressed will have an impact, among others, the deterioration of the relationship between nurse-patient, nurse-family, and other nurses. While from the aspect of work, work fatigue experienced by nurses can cause an increase in errors in nursing care, errors in carrying out doctor's advice, wrong decision making, and errors in monitoring and observing patients. All the effects of work fatigue will ultimately reduce the quality of service and patient safety (Carney, 2013; Drake & Steege, 2016; Graves & Simmons, 2009; Rahman et al, 2017; Scott et al, 2014; Steege et al, 2017) .
According to Akerstedt & Gillberg (1990) , work fatigue can be measured subjectively and objectively, but there is no standard measuring tool to measure work fatigue. Some commonly used measuring instruments include subjective measurements based on questionnaires, psychomotor tests based on reaction time and concentration, measurement of ocular parameters and physiological measurements (Sibsambhu, Mayank, & Aurobinda, 2010 (Dittner, Wessely, & Brown, 2004) , and fatigue scale from Japanese industrial fatigue research commite (JIFRC) (Saito, 1999) .
Of the various fatigue scales, FAS and JIFRC are two questionnaires that are often used by researchers to measure work fatigue in various types of work and conditions. In accordance with the conclusion of Hendriks et al. (2018) , FAS is a questionnaire that is often used to measure fatigue in various conditions and diseases (26 different condition and disease) in 19 countries and 12 languages. Meanwhile, JIFRC is a fatigue scale with a wide use and has been used to examine work fatigue in various jobs (Sunarno et al, 2017; Susihono et al., 2016; Konisi et al, 1991) .
Fatigue Assessment Scale (FAS) is a work fatigue questionnaire developed by Michielsen et al. (2004) , that contains 10 items of questions to reveal subjective work fatigue in the form of reflection of physical and mental work fatigue and its implications for motivation in carrying out activities. The FAS questionnaire was stated to have high reliability for measuring fatigue among workers (De Vries, Van der Steeg, & Roukema, 2010) . Whereas JIFRC fatigue scale is a work fatigue questionnaire compiled by the Japan industrial fatigue research committee (Saito, 1999; Sudo & Ohtsuka, 2002) . This questionnaire consists of 30 items of questions, generally divided into three parts (fatigue assessment related to weakening physical activity, fatigue associated with weakening motivation and fatigue associated with physical complaints) (Adiatmika, 2009; Susihono et al., 2016) . FAS and JIFRC are quite widely used to assess work fatigue in various types of work because of practicality, do not need special skills to apply it, and respondents do not need much time to fill it, however scientific evidence that shows both of these measures is valid and reliable to assess work fatigue among nurses still in Indonesia still limited.
The quality of research is not only determined by the researcher's accuracy and research results, but also by the quality of the questionnaire used. In quantitative research, the quality of the measuring instrument used is achieved through measuring the validity and reliability of the questionnaire (Heale & Twycross, 2015) . Validity is to measure what is intended to be measured, reliability concerns the extent to which a measurement of a phenomenon provides stable and consist result (Taherdoost, 2016) . This study aims to test the validity and reliability of the Indonesian version of FAS and JIFRC fatigue scale on nurses.
Method

Research methods and samples
The cross-sectional study was conducted on 170 samples of nurses in one of the Class A Referral Governmental Hospitals in East Kalimantan from May to July 2018. Determination of the sample study was carried out by stratificatied simple random sampling, taken from all private hospitalization rooms (Sakura and Teratai), public inpatient installations (Edelwise, Anggrek, Cempaka, Melati, Mawar, Cempaka, Aster, Flamboyan, Bougenvile, Seruni, Angsoka and Dahlia) and emergency room (ER).
Instruments
The Indonesian edition of the FAS questionnaire was taken from Zuraida & Chie (2014) , This questionnaire contains 10 questions to reveal the general feeling of work fatigue in the past year. The Indonesian edition of FAS uses five Likert scales with answer options consisting of: (1) never, (2) sometimes, (3) being felt regularly, (4) often experienced, (5) always experienced. The item questions in FAS consist of 1) I am bothered by fatigue, 2) I get tired very quickly, 3) I don't do much during the day, 4) I have enough energy for everyday life, 5) Physically I feel exhausted, 6) I have problems to start things, 7) I have problems to think clearly, 8) I feel no desire to do anything, 9) Mentally I feel exhausted, 10) When I am doing something I can concentrate quite well. Total scores obtained by summing all scores per item, then categorized into 2 (scores 1-30 = "low" work fatigue) and (score 31-60 = "high" work fatigue)
The Indonesian edition of the JIFRC questionnaire was taken from Tarwaka (2010) , This questionnaire consists of 30 question items. In general, this questionnaire consisted of 3 parts, the first ten questions revealed "drowsiness and dullness", the second ten questions revealed "difficulty in concentration" and the third ten questions reveal "projection of physical disintegration", same as the FAS questionnaire, in this study the Indonesian version of IFRC questionnaire used five Likert scales with the answer options consisting of: (1) never, (2) sometimes, (3) being felt regularly, (4) often experienced, (5 ) always experienced. Total scores obtained by summing all scores per item, then categorized into 4: 1) scores 30-52="low" work fatigue; 2) scores 53-75="medium" work fatigue; 3) scores 76-98="high" work fatigue; 4) scores 99-120="very high" work fatigue.
Statistical Analyses
Data were analyzed by the Statistical Package for the Social Sciences (SPSS ver. 21, Chicago, IL, USA), in order to describe mean, standard deviation (SD) and percentage frequency. The minimum, maximum and variance were also reported for each item of the questionnaire.
Validity and Reliability
Pearson Product Moment Correlation was used to evaluate the construct validity of each item to the total score. FAS and JIFRC test correlations were considered as 'good to excellent' when r ≥ 0.75, as 'good' when r ranged between 0.5 and 0.7, as 'fair' when r ranged between 0.25 and 0.50, and as 'little or no relationship' when r was less than 0.25 (Kline, 2000; Portney & Watkins, 2009 ).
Cronbach's alpha scores were used to assess the internal consistency reliability of FAS and JIFRC questionnaire. A value between .70 and .79 is considered 'fair', a value between .80 and .89 considered 'good', and a value .90 and above considered 'excellent' (Cicchetti,1994; Nunnally & Bernstein, 1994; Michalopoulos et al., 2015) .
Ethical issue
This CIOMS 2016) . Informed written consent was obtained from participants prior to their participation. The informed consent form stated the purpose of the study, data confidentiality terms and their voluntary right of participation in the study, as well as providing a guarantee that no participant would suffer any harm as a result of his or her participation in the study.
Results
Samples characteristics
The majority of respondents in this study were >25-29 years old (27.6%), the majority of gender was female (74.7%), the majority of marital status were married (79.4%), education level is mostly Diploma III in Nursing, most of the working experience is more than 5 years (50.6%) and employment status is mostly contract nurses (72.4%) ( 
Results of the questionnaire validity test
The mean of the total FAS score was 21.38 (± 3.66), its mean in this study the average nurse experienced work fatigue in the "low" category.The 4th item on "I have enough energy for everyday life" showed the highest score (2.78, ± 0.64), whereas the 6th item on "I have problems to start things" had the lowest score (1.74 ± 0.72). The largest variance was also observed in item 10th on "When I am doing something I can concentrate quite well" (0.64, ± 0.80) and smallest variance observed in item 7th on "I have problems to think clearly" (0.37, ± 0.61). The smallest Pearson correlation value is 0.113 (item number 4 on "I have enough energy for everyday life"), and the largest Pearson correlation is 0.758 (item number 9 on "Mentally I feel exhausted"). Based on the previous criteria, it can be concluded that the item number 1, 2, 5, 6, 7, 8, 9 declared are "good" or in this study called as a valid because Pearson correlation (r) ranged between 0.5 and 0.7. The item number 3, 4, and 10 declared are little/fair or in this study called as an invalid because Pearson correlation (r) ranged between <0.25 to 0.5.
( Table 2 ).
The mean of the total JIFRC score was 62.81 (± 11.37), its mean in this study the average nurse experienced work fatigue in the "medium" category. The 25th item on "feeling thirsty" showed the highest score (2.88, ± 0.84), whereas the 29th item on "trembling in certain parts of the body" had the lowest score (1.58 ± 0.58). The largest variance was also observed in item 3rd on "feet feel heavy" (0.86, ± 0.93) and smallest variance observed in item 14th on "it's hard to concentrate" (0.19, ± 0.43). The smallest Pearson correlation value is 0.40 (item number 16 on "tend to forget"), and the largest Pearson correlation is 0.698 (item number 11 on "feeling difficult to think"). Based on the previous criteria, it can be concluded that the item number 2, 5, 7, 9, 10, 11, 12, 13, 14, 15, 18, 20, 21, 22, 23, 24, 26, 27, 28, 29, 30 declared are "good" or in this study called as a valid because Pearson correlation (r) ranged between 0.5 and 0.7. The item number 1, 3, 4, 6, 8, 16, 17 and 19 Based on the comparison of Cronbach alpha values from FAS (0.714) and JIFRC (0.921), it can be concluded that JIFRC is a more reliable work fatigue scale for measuring work fatigue in nurses, even though the Pearson correlation from both questionnaires is the same which ranges from 0.25-0.5.
Discussion
To achieve the accuracy of the results of the study, the measuring instrument (questionnaire) used must be valid and reliable. Validity is to measure what is intended to be measured, explains how well the collected data covers the actual area of investigation and expresses the degree to which a measurement measures what it purports to measure. Reliability concerns the extent to which a measurement of a phenomenon provides stable and consist result, and also the degree to which the results obtained by a measurement and procedure can be replicated (Taherdoost, 2016; Bolarinwa, 2015) .
The most appropriate method to assess the reliability of the questionnaire is Cronbach's alpha reliability coefficient, which has been frequently used to assess the internal consistency of Likert-type scales. If the items in a scale are equally weighted and independent, high correlation coefficients are expected to between each item and the total score (Aydin Özkan, Karaca, & İster, 2017) . Internal consistency describes the extent to which all the items in a test measure the same concept or construct and hence it is connected to the inter-relatedness of the items within the test. Internal consistency should be determined before a test can be employed for research or examination purposes to ensure validity (Tavakol & Dennick, 2011) .
Based on the comparison of the values of Cronbach alpha reliability test and Pearson correlation validity test, compared with the FAS, the JIFRC has proven the validity and reliability values higher, this instrument is more recommended for measuring work fatigue for nurses. Although overall the JIFRC questionnaire is good at measuring work fatigue for nurses, to further improve its validity and reliability it is recommended to improve grammar on items number 1, 3, 4, 6, 8, 16, and 19 , so that Pearson correlation coefficients are obtained more from 0.5.
The results of this study are different from Fang, Katz, and Alberto, (2015) which proves that FAS is valid and reliable to measure work fatigue in construction in New England, research to measure work fatigue in nurses in Western North Carolina, and result of CanoCliment, et al. (2017) which proves FAS valid and reliable for measuring feelings of fatigue in postpartum women at Spanish.
Conclusion
The study demonstrates that the Indonesian version of JIFRC fulfills the criteria of a reliable and valid assessment tool to rate the work fatigue among nurses, although there are eight question items that still need to be fixed. The high internal consistency and construct validity support the application of the JIFRC as an easy administered tool to assess work fatigue among nurses in Indonesian healthcare settings. The author is very grateful to all nurses who participated in this study, the hospital management who allowed this research and the enumerators. The author declares no conflict of interest.
